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Background and Objectives: Although Machine Translation (MT) is extensively researched within the field 
of Artificial Intelligence (AI) and translation studies, few studies have attempted to implement MT output 
in foreign language teaching (FLT). One potential aspect of using MT in FLT refers to the implementation 
of MT output for reading comprehension. Considering the existing gap in the body of research on this 
issue, the present study aimed to investigate whether MT output is qualified enough to be used as an aid 
in EAP reading comprehension courses. More specifically, this study intended to benchmark the efficacy 
of MT output for EAP reading comprehension courses based on the data obtained from testing its 
comprehensibility and probing the students’ perceptions. To achieve the objectives of the study, MT was 
operationally defined as quality assessment in terms of output efficacy, a combination of usability and 
comprehensibility, which mirrors the ultimate goal of MT use in EAP reading comprehension courses, 
from the users' or target readers’ standpoint. Within this perspective, the current research was an 
attempt to assess the quality of MT output in terms of comprehensibility and the degree to which MT 
output might be comprehensible to the EAP students participating in this study. 
Materials and Methods: The participants of the study, 140 Iranian undergraduate university students 
majoring in the field of education at Farhangian University, Iran, were selected based on simple random 
sampling. Oxford Quick Placement Test was used to homogenize them in terms of English proficiency. 
Two versions of a reliable reading comprehension test, human translation (HT) and Machine Translation 
(MT), were given to. This test included 25 multiple-choice items, assessing the participants' literal 
comprehension of information stated in the passage as well as higher-order comprehension that required 
making inferences and conclusions. In particular, the items measured textual coherence, inference, 
reference, scanning, skimming, and word-meaning inference. To test the reliability of the tests, the KR-
21 formula was applied and the results showed that both HT test (.83) and MT test (.78) were reliable. To 
investigate the perceptions of the participants on the efficacy of the MT output they encountered on the 
test, semi-structured interviews were conducted with some of the participants in Persian.   
Findings: With reference to the results of non-parametric tests such as Spearman’s rho, and Mann-
Whitney Tests, and considering the observed effect sizes (Cohen’s d), it was revealed that, generally, the 
efficacy of MT output is comparable to that of HT. Moreover, in terms of reading comprehension sub-
skills, the qualities of the two translations were comparable with regard to scanning, and inference, but 
not skimming and reference. Furthermore, the findings from the interview indicated that the students 
perceive MT to be a seminal aid for their EAP reading comprehension activities despite the minor 
problems that exist in the output such as morpho-syntactic errors or inappropriate lexical equivalents. 
Conclusions: The present study confirmed the fact that the efficacy of MT output is target-reader-
dependent and text-dependent since it is determined both by the characteristics of the readers, such as 
their disciplines, and text features, as demonstrated by the significant differences in comprehension 
levels of the same readers measured by the same questions for HT and MT output. Accordingly, this study 
shed limelight on comprehensibility as a criterion  of MT output efficacy; that is to say, it has to be 
reminded that MT quality needs to be defined as a context-bound and target-reader-specific concept.  
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به زبان    يهوش مصینویي  اتیت که با اتیدهاده از رايانه، مدون را از زبان   يکي از فنونترجمه ماشیيني   اهداف:پیشیینه و  

انجام شده   برای اهداف زبان آموزی ترجمه ماشيني  خروجياتدهاده از  با هدف    محدودیمي کند. مطالعات  ترجمه  ديگر  

خروجي ترجمه ماشیيني برای درک    اتیدهاده ازاتیت. يکي از جنهه های اتیدهاده از ترجمه ماشیيني در آموزش زبان به  

بحث برانگيز    يمطلب در يادگيری زبان اشیاره دارد. با توجه به اي  واععيت که کيهيت خروجي ترجمه ماشیيني موعیوی

بيشیدری برای بررتیي اينکه آيا خروجي آن واجد شیرايا کافي برای اتیدهاده به ینوان کمک در   پژوهش هایبوده اتیت،  

کارايي خروجي ترجمه    ارزيابيبا هدف   پژوهشتییت، مورد نياز اتییت. اي   دوره های انگليسییي برای اهداف آکادميک ا

ماشییيني برای درود درک مطلب انگليسییي برای اهداف آکادميک از  ريب ا هات عابک درک بودن آن و بررتییي ادراک  

عابک درک بودن خروجي  نظر  تلاشیي برای ارزيابي کيهيت خروجي ترجمه ماشیيني از   پژوهشدانشیجويان انجام شید. اي   

 ترجمه ماشيني برای دانشجويان شرکت کننده بود.  

اتیدهاده    آکسیهورد  کنندگان از نظر تسیلا به زبان انگليسیي، از آزمون تعيي  تیطب زبانيتیازی شیرکتبرای همگ  :روش

دانشییجوی ايراني در معط    140شیید. دو نسییزه از آزمون درک مطلب يعني ترجمه انسییاني  و ترجمه ماشییيني  به  

آيدم چند گزينه ای بود که درک شییرکت کنندگان از    25کارشییناتییي دانشییگاه فرهنگيان داده شیید. اي  آزمون شییامک  

لزم اتییدنهاو و نديجه گيری بود را ارزيابي مي کرد. به  ا لایات مندرج در مد  و همچني  درک مرتهه بالاتری که مسیید

(  83/0اتیدهاده شید و نداين نشیان داد که هر دو آزمون ترجمه ماشیيني   KR-21ها از فرمول  منظور بررتیي پايايي آزمون

کنندگان از کارايي خروجي ترجمه ماشیيني ( پايايي دارند. به منظور بررتیي ادراک شیرکت78/0زمون ترجمه انسیاني  و آ

 که در آزمون با آن مواجه شدند، مصاحهه های نيمه تاخداريافده با برخي از شرکت کنندگان انجام شد.

های اتییريرم  و م  ويدني مشییز  شیید به  ور کلي، خروجي  های ناپارامدريک مانند آزمونز  ريب آزمونا  ها:یافته

های فریي درک مطلب، کيهيت  اتیت. یلاوه بر اي ، از نظر مهارت  رعابتترجمه ماشیيني با خروجي ترجمه انسیاني عابک  

رغم مشیکلات جزیي  آموزان یليهای حاصیک از مصیاحهه نشیان داد دانشدو ترجمه عابک معايسیه بود. یلاوه بر اي ، يافده

های واژگاني نامناتیب، ترجمه ماشیيني را کمکي اتیاتیي برای  نحوی يا معادل  -موجود در خروجي مانند خطاهای صیرفي

  .مي دانسدندهای درک مطلب خود فعاليت

کارايي خروجي ترجمه ماشیيني وابسیده به خواننده هدف و وابسیده به مد  اتیت،   پژوهش نشیان داداي     گیری:نتیجه

ا هم توتیا ويژگي های خواننده و هم مد  تعيي  مي گردد. اي  موعیود در نمرات کسیب شیده توتیا دانشیجويان در  زير

را از ترجمه ماشیيني و تا ير آن بر درک  پژوهشیگران  های مزدلف کاملا مشیهود بود. بنا براي  پژوهش حاعیر درک   گروه

 مطلب افزايش مي دهد. 

 

Introduction 

 

The contribution of MT to language learning has 

not been limited to the realm of general English 

instruction but to teaching English for academic 

purposes (EAP). This phenomenon is partly 

rooted in the fact that translation and L1 use 

have been dominantly used in EAP classes, 

especially those held in EFL contexts since long 

ago [1,2]. Considering the growing use of MT in  
 

 

 

 

EAP courses and by higher education students, 

there has been a growing body of research 

evaluating MT output use in EAP courses or in 

higher education settings, in general. For 

example, Groves and Mundt [3] focused on a 

routine academic activity of essay translation. 

Analyzing the grammatical errors in the MT 

output, they found that MT was unable to 

produce an error-free text. However, in 

comparison to international testing standards, 
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the accuracy of the output was almost the 

minimum required for university admission. 

Bahri and Mahadi [4] also reported that many 

higher education students consider Google 

Translate (GT) as an optimal supplementary 

learning tool for improving their vocabulary, 

reading, and writing which encourages 

independent study self-efficacy.  Lee [5] also 

warned against the limitation of MT use for 

language teaching in academic settings and 

cautioned EAP teachers to provide sufficient 

guidance to their students while benefiting 

from the constructive and positive aspects of 

MT in their instructional programs.   

However, it is worth mentioning that the 

results of the previous studies were somewhat 

controversial in terms of the merits of MT 

output use for English by higher education 

students. On one hand, some studies such as 

Tsai [6], advocated the use of MT output in EAP 

courses due to its higher writing quality in terms 

of fewer spelling and grammar errors, and 

because of students’ gratification with GT in 

their English writing course, especially in terms 

of choosing appropriate word and writing task 

completion. On the other hand, some 

researchers criticized MT use in higher 

education English courses. Suhono et al. [7], for 

instance, showed that GT provided low-quality 

and ineffective English-Indonesian sentences, 

assessed in terms of lexico-grammatical and 

textual equivalence. Knowles [8] also alerted 

about the need for rethinking higher education 

English learners' use of MT, EAP teachers' MT 

integration and helping them access MT 

training. 

According to what has been discussed so 

far, MT is like a double-edged sword whose 

usefulness is not easy to determine. Moreover, 

most of the previous studies conducted on the 

use of MT in EAP courses concentrated on 

developing the learners' writing skills. 

Accordingly, there seems to be a gap with 

regard to the use of MT as an educational aid in 

teaching reading comprehension skills in EAP 

courses.   

 

Review of the Related Literature  

 

The Role of Translation in EAP Instruction 

Using L1 has been a debatable issue in EFL 

instruction and English for specific purposes 

(ESP) teaching and it can be traced back to four 

decades ago [1]. Accordingly, it has been a 

cannon of several studies. In the same vein, as 

Rushwan [9] stated, translation has been 

considered a pedagogical tool in EAP courses 

for teaching reading comprehension. It seems 

that the main reason for relying on translation 

lies in the fact that most higher education 

students in EFL contexts face bewilderment 

and difficulties in comprehending technical 

texts in English due to their low level of English 

proficiency and limited vocabulary knowledge 

[9,10]. Thus, they resort to translation to handle 

the large body of texts they need to absorb.  

Higher education students' tendency to use 

L1 and translation as a shortcut to technical text 

comprehension, has led some ESP experts to 

support the notion that language learning can 

be greatly facilitated via the implementation of 

the mother tongue while teaching ESP. [11]. 

They have also provided evidence on the 

effective role of using L1 and translation 

teaching EAP materials [11,12]. For example, 

the studies by Malekan and Hajimohammadi 

[13] and Pham [14] revealed a significant 

relationship between EAP learners' translation 

ability and their resilience in reading 

comprehension as well as their reading 

comprehension scores. Some researchers such 

as Tavakoli et al. even claimed that "translation 

has a high potentiality to work as a reliable and 

valid tool to assess reading comprehension" 

since "there exists a high positive correlation 

between the participants’ proficiency in reading 
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comprehension and their proficiency in 

translation" [15, p. 93].  

Furthermore, translation is seen as a proper 

teaching technique in EAP courses [16]. To 

advocate this standpoint some researchers 

argued that translation tasks can provide EAP 

teachers with a teaching methodology to guide 

their learners in comprehending and producing 

texts that feature the quality criteria of stylistic 

fluency and terminological accuracy. In the 

same line, Leonardi [17], Mažeikiene [18], and 

Novita and Mustafha [19] also indicated that 

translation tasks consolidate targeted language 

skills of EAP learners, facilitate interaction and 

comprehension of technical texts, and develop 

learners' analytic skills and language accuracy. 

Using electronic tools such as electronic 

dictionaries is common among EFL learners and 

many of them proved to be aware of the 

potential and limitations of such educational 

aids [20]. MT is also one of these electronic 

devices that has long been researched as an 

educational aid, despite its limitations and 

output deficiencies. Undeniable advances in the 

accuracy of MT outputs have considerably 

increased its use as a pedagogical tool to 

support EAP instruction [21]. It seems that 

higher education students of different English 

language proficiency enjoy its benefits, 

especially, when it comes to writing in English 

academically [21, 22], and MT is not limited to 

the field of translation but serves as a 

translation aid in academic and pedagogical 

contexts [23].   

The evidence from the related research on 

using MT in language teaching testifies to the 

fact that the learners of both higher and lower 

proficiency levels in L2 can benefit from a 

variety of MT engines, even free ones such as 

GT to cater to their needs despite their limited 

command of academic and technical terms [24]. 

MT mediation, in spite of its imperfect output, 

encourages more engagement with language 

learning tasks which leads to better learning 

outcomes [5,24].  In addition to the observed 

performance of the L2 learners after MT-based 

instruction, the investigations of their 

perceptions also confirm the satisfactory role of 

MT in learning EAP, especially in terms of 

looking up lexical items and improving English 

writing [6]. Interestingly, less proficient EAP 

learners proved to be more satisfied with the 

contribution of MT to their learning and 

achievements in using English for academic 

purposes [6].  

Considering the expanded access to online 

translation services and globalization which 

raises the demand for such translation services, 

most of the existing research on the use of MT 

in language teaching has coped with MT post-

editing or MT output correction which is 

intertwined with multilingual communication of 

professionals [22]. They have indicated that 

online MT is of great educational value in L2 

writing instruction and, generally, report L2 

learners' improvements after MT-based 

instruction in terms of syntactic complexity, 

accuracy, lexical complexity, and fluency [25]. 

Despite the scarcity of research on the 

contribution of MT to the reading 

comprehension ability of EAP learners, there is 

some promising evidence of the helpfulness of 

MT in EAP instruction as the learners find it 

useful, easy to use, and satisfactory [26].  

 

MT Output Quality Assessment and MT 

Efficacy 

It seems that the emergence of MT has added 

to the complexity of defining and 

operationalizing translation quality assessment. 

The evaluation of MT systems is a complex task. 

Several approaches, orientations, and 

perspectives have been adopted to evaluate MT 

outputs which have resulted in various 

operational definitions of MT translation quality 

assessment. A bird eye view of the previous 
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studies [27,28] discloses two major trends, 

human evaluation and non-human evaluation, 

both of which were more linguistically than 

cognitively oriented. In addition to their 

methodological aspects, as Alhaisoni [28] 

affirmed, MT evaluation pursues three main 

purposes: (1) error analysis which aims at 

detecting and analyzing possible cases of errors; 

(2) system comparison which entails measuring 

the effectiveness of the MT system and 

occasionally involves comparison of various 

versions of a system or ultimate versions of 

different systems. For the sake of this purpose, 

quality assessment may require comparison of 

translations by different sources or systems; (3) 

system optimization which is mainly conducted 

for adjusting internal parameters of MT systems 

to maximize MT system quality.   

Human evaluation has been commonly 

criticized for being subjective, therefore, the 

reliability of their translated products has been 

questioned accordingly [29]. Moreover, it has 

been blamed for being expensive and time-

consuming [30]. In addition, with regard to the 

fact that there are thousand-page and million-

word corpora to be assessed, human evaluation 

seems impractical for most purposes [31]. To 

reduce problems and provide a practical 

procedure, automatic MT evaluation is 

introduced which mainly uses similarity metric 

to assess sentence closeness between the MT 

output and its set of references [32, 33, 34]. 

However, there is still a concern about 

automatic MT evaluation in terms of the 

correlation of its results with those of human 

evaluation [35, 36]. 

The issue of MT quality assessment through 

human evaluation which has been criticized for 

its subjectivity, according to Siregar [29], is 

being made more objective by adopting one of 

the following ways. The first solution is 

implementing Likert scales which makes it 

feasible to score an output, or a document to be 

more specific, at sentence and word levels. 

However, some experts such as Siregar [29] 

stated that document-level MT quality 

assessment is awry if the output is evaluated in 

this way. Simply put, machine-translated texts 

may have errors that go beyond individual 

words or sentences. For instance, there could 

be issues with the overall coherence of the text. 

As a solution, some researchers suggest using a 

reading comprehension test or corpus to 

evaluate MT quality as a whole, rather than just 

focusing on individual segments. This would 

provide a more comprehensive and objective 

assessment of the effectiveness of a machine 

translation system. In simple words, the 

premise is that as long as target readers of an 

MT output can answer the reading 

comprehension questions developed based on 

the translated texts correctly, the MT system is 

translating well and the output enjoys a 

desirable quality [37]. 
The current shift to comprehensibility of 

MT output is the byproduct of a research 

paradigm that focuses on the target users; 

however, it is undeniable that this line of 

research has not been much focused on. Among 

the few studies that have been conducted so 

far, some defined MT output evaluation to be 

equal to measuring the comprehensibility and 

usefulness of the output. These studies 

indicated that comprehensibility measured by 

reliable reading comprehension is certainly a 

valid MT output evaluation method [29, 31, 38]. 

Accordingly, in terms of MT output evaluation, 

quality assessment may be simply defined as 

assessing the level of the informativeness of the 

output for the target readers which is simply 

measured by the number of right answers for 

the comprehension questions.  

Whilst a number of researchers such as 

Jimenez [39], focused on target readers' levels 

of literacy and others such as Abdelaal and 

Alazzawie [40], compared MT systems, the 
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current study is aimed at the issue of 

comprehensibility of MT output and 

investigated document-level quality according 

to the aspects of comprehensibility of the texts 

and the target readers level of comprehension. 

This is in line with the objective cognitive 

human evaluation approach of evaluating MT 

quality by analyzing the cognitive processes of 

human evaluators as they read and 

comprehend an MT output. This approach 

seeks to measure how well the machine-

translated text conveys the intended meaning 

and how easy it is to understand for native 

speakers of the target language, rather than just 

focusing on specific grammatical or lexical 

errors. Objective cognitive human evaluation 

involves using various metrics, including 

response time, reading comprehension scores, 

and eye-tracking data, to assess the quality of 

the MT output. This approach is considered 

more reliable and effective than relying solely 

on subjective evaluations of human experts or 

users. 

Although in terms of defining MT quality 

assessment operationally as measuring the 

comprehensibility of the output for target 

readers, the current study perpetuates the line 

of studies conducted by Abdelaal and Alazzawie 

[40], Roturier [41]  Siregar, [29]  Toral and 

Sanchez-Cartagena [38], among others, this 

study extends the scope of previous studies to 

assess the output quality in terms of the level of 

comprehensibility in terms the reader's 

purpose or need. Accordingly, the concept of 

translation efficacy is introduced to refer to the 

fact that the level of comprehension a reader 

needs to achieve also has to be included in 

judging the quality of an MT output. 

MT has a significant impact on language 

learning, and its cognitive aspects are essential 

for understanding its effectiveness. It improves 

language learning by providing learners with 

instant translation of words, phrases, and 

sentences in real-time, which makes it a 

beneficial tool for language learners [60]. 

Furthermore, it offers multiple benefits such as 

improving reading comprehension and 

vocabulary building, which contribute to 

effective language learning [61]. MT can also 

help in reducing cognitive load, making it easier 

for learners to focus on language acquisition 

tasks [62]. In contrast, the overuse of MT can 

have negative impacts on language learning, 

such as reducing the ability to learn grammar 

and syntax and weakening one's ability to 

engage in spontaneous communication. 

Therefore, learners must use MT as a tool but 

not as a substitute for human interaction and 

learning. 

According to what has been discussed so 

far, the current study may be considered a 

breakthrough in terms of evaluating MT output 

using an objective cognitive human evaluation 

approach, emphasizing the process going in 

target readers' minds rather than the product 

offered by an MT system. As it is being 

discussed above, the present study defined MT 

quality assessment in terms of output efficacy 

which is a combination of usability and 

comprehensibility, which mirrors the ultimate 

goal of MT use in EAP reading comprehension 

courses, from the users' or target readers' 

standpoint. This research was an attempt to 

assess the quality of MT output in terms of 

comprehensibility and the degree to which MT 

output might be comprehensible to the EAP 

students participating in this study. This 

approach was undertaken to benchmark the 

implementation of MT rather than human 

translation (HT) in EAP courses. Having this 

objective in mind, the following research 

questions were formulated: 

- Is the efficacy of MT output for EAP reading 

comprehension comparable to that of error-

free human translation (HT) output in terms of 

comprehensibility? 
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- How do end-MT users perceive the efficacy of 

the MT output for EAP reading comprehension? 

 

Method 

 

Participants 

The participants of this study included 140 

Iranian undergraduate university students of 

education at Farhangian University. They were 

randomly selected from male and female 

students attending the EAP course for the 

students of education based on simple random 

sampling, i.e. a list of all the students was 

created, and participants were selected 

randomly using a random number generator. 

Their ages ranged from 20 to 23. The 

researchers outlined the research objectives 

and the intended use of the collected data to 

the participants, along with their expectations, 

enabling the students to make an informed 

decision about whether or not to participate in 

the study. They were informed about the 

researchers’ expectation to take part in two 

exam sessions and to spend the required time 

committedly. In terms of their English 

proficiency, they were homogenized according 

to their Oxford Placement Test (OPT) scores; 

that is, the students whose scores were one 

standard deviation below and above the mean 

score were asked to participate in this study. 

That is the participants were selected as the 

homogeneous sample of this study out of the 

187 students who had already taken the test.  

They were randomly divided into two relatively 

equal groups of 70 students. One group took 

the HT reading comprehension test and the 

other one took the MT one. 

 

Instruments  

English Proficiency Test  

Oxford Placement Test was used to homogenize 

the participants in terms of English proficiency. 

It is a standardized 60-item multiple-choice test 

including grammar, vocabulary, and reading 

subsections. The participants were allotted 60 

minutes to take the Oxford Placement Test. The 

test was found to be reliable in this study 

according to the calculated Cronbach’s alpha 

(0.88). 

 
Reading Comprehension Tests  

Participants, in each group were requested to 

answer the questions of a reading 

comprehension test with two passages of 

similar length, topic, and text difficulty. The 

function of this test in the current study was to 

probe the effect of the type of translation 

output, i.e. HT or MT, on the reading 

comprehension of two groups of participants 

with similar language proficiency. Accordingly, 

two parallel formats of the test were 

developed. The first format included the English 

text along with its equivalent human-translated 

text in Persian. The second format included the 

English text along with its equivalent machine-

translated text in Persian. The MT output was 

drawn from GT and inserted into the test 

without any modification. The rationale behind 

selecting this MT system was its popularity 

among Iranian students. 

The rationale behind the availability of the 

English text was to create a testing environment 

that matches the target language use (TLU) 

domain of using either HT or MT output by 

higher education students. As argued by 

Alderson [42], reading assessment aims at 

knowing how well readers read in the real 

world. Accordingly, authenticity is an important 

feature of testing reading comprehension since 

it defines the link between the test and the real 

world. To meet these criteria, the researchers 

had to use texts that had not been simplified 

and tasks simulating real-world tasks [43]. 

Considering Bachman and Palmer’s [44] 

definition of authenticity, as the degree of 

correspondence of a given language test task to 
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the features of a TLU task, and their definition 

of TLU domain as the situation or context in 

which the test taker will be using the language 

outside of the test itself, the researchers 

simulated the use of HT and MT output by 

Iranian higher education where they access 

both original and translated texts if they are 

required.  

The entire reading comprehension test 

lasted 40 minutes. This test included 25 

multiple-choice items, assessing the 

participants' literal comprehension of 

information stated in the passage as well as 

higher-order comprehension that required 

making inferences and conclusions. In 

particular, the items measured textual 

coherence (2 items), inference (7 items), 

reference (1 item), scanning (7 items), 

skimming (3 items), and word-meaning 

inference (5 items). To test the reliability of the 

tests, the KR-21 formula was applied and the 

results showed that both the HT test (.83) and 

the MT test (.78) were reliable. 
 

Semi-structured Interviews 

To investigate the perceptions of the 

participants of the efficacy of the MT output 

they encountered on the test, semi-structured 

interviews were conducted with nine 

participants. The interview questions were 

generated based on the research objectives and 

the related literature on MT and language 

learning. As the study aimed to investigate the 

participants’ perceptions of the efficacy of the 

MT output, the questions were designed to 

explore the advantages and limitations of MT in 

language learning. Additionally, the questions 

aimed to assess the accuracy and reliability of 

MT output and its impact on language learning 

progress. The questions were also created to 

elicit detailed and informative responses from 

the participants through open-ended inquiries. 

Finally, the aim was to generate a natural 

conversation that would provide insights into 

the participants' experiences with MT in 

language learning. 

It has to be noted that semi-structured 

interviews are a suitable qualitative research 

method for exploring the effect of MT on 

language learning. Here are some reasons why: 

1) They offer flexibility, allowing the researchers 

to explore topics in-depth while also leaving 

room for unexpected insights or ideas. The 

questions in a semi-structured interview are 

usually open-ended, which allows participants 

to share their thoughts in their own words. 2) 

They tend to generate rich data due to their 

open-ended nature. In these interviews, 

participants are encouraged to provide detailed 

descriptions of their experiences with MT and 

how it has affected their language learning. This 

can provide valuable insights and ideas for 

further research. 3) They can help us gain a 

personal perspective on how MT is used in 

language learning and its effect on the 

participants. These interviews allow us to get a 

sense of how individual learners perceive and 

experience MT, which can help inform the 

development of new language learning tools or 

strategies. 4) They allow the researchers to 

explore interesting or uncertain issues more 

deeply by asking follow-up questions to clarify 

or elaborate responses from the participants. 

This can lead to the discovery of valuable 

information that may have been missed in a 

more structured interview. 

The interviews were held with nine 

volunteering students on a one-to-one basis, 

right after the test. The interviews started with 

the researchers’ prompts which were inspired 

by the previous studies and covered the 

students’ level of satisfaction with the MT 

output in terms of its comprehensibility, 

contribution to the comprehension of the 

English texts, its ambiguities, and above all, its 

extent of usability for comprehending the texts. 
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In this study, thematic analysis was used which 

involved several steps:  

o Familiarization: Researchers immersed 

themselves in the data by listening to interviews 

multiple times to gain a deep understanding of 

the content;  

o Coding: Researchers systematically assigned 

codes to segments of the data that represented 

important concepts, ideas, or patterns;  

o Generating initial themes: Codes were 

reviewed and grouped to identify initial themes. 

These themes captured the essence of the data 

and reflected the common patterns or 

meanings; 

o Reviewing and defining themes: The 

identified initial themes were refined, defined, 

and named based on their relevance and 

coherence with the data;  

o Searching for alternative explanations: 

Researchers critically analyzed the themes, 

considering alternative interpretations or 

explanations for the data;  

o Reviewing themes against the data: The 

themes were reviewed in relation to the entire 

dataset to ensure they accurately represent the 

data as a whole;  

o Defining and naming themes: The final 

themes were clearly defined, described, and 

labeled to provide a comprehensive 

understanding of the data.  

The interviews were held in Persian, the 

students' mother tongue, and lasted for almost 

15 minutes. Table 1 shows the demographic 

information of the participants (age, 

educational degree, gender using pseudonyms. 

The process of validating interview questions 

was similar to validating any research 

instrument and involved several steps. Before 

developing interview questions, it was 

important to have a clear definition of the 

research question or topic being investigated. 

This would help ensure that the questions are 

relevant and valid to the research objective. 

Based on research questions, a preliminary set 

of interview questions was developed that was 

relevant and comprehensive. This was done by 

reviewing previous literature, consulting 

experts in the field, or conducting pilot 

interviews. A small sample of participants were 

asked to answer the interview questions to 

assess the relevance, clarity, and 

comprehensiveness of the questions. Based on 

feedback from the pilot interviews, the 

questions were revised and refined.  

 

Table 1: Participants’ demographic information 

Pseudonym Age Gender 

Reza 18 Male 

Azam 21 Female 

Rahim 19 Male 

Diana 20 Female 

Davood 22 Male 

Fatima 21 Female 

Hosein 18 Male 

Nazila 20 Female 

Jafar 21 Male 

 

Procedure  

The study began with preparing the data 

collection instruments described above. The 

placement test was a ready-made valid 

instrument. However, the challenge was to 

develop two parallel tests of reading 

comprehension introduced in the previous 

section. It is worth mentioning that before the 

administration of the reading comprehension 

tests, they were piloted for clarity, simplicity, 

and time allotment. In addition, the validity of 

the tests was confirmed through expert 

judgment since four TEFL professors testified to 

these instruments.  

To prepare the MT reading comprehension 

test, the adapted reading comprehension test 

was translated by GT into Persian. The MT 

output was developed into a test of reading 

comprehension without making any 
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modifications. To check the practicality of the 

test, it was piloted. In the pilot study, 30 

students took the test after being informed 

about the nature of the test and the purpose of 

their participation. Informing participants 

about the study they are taking part in is 

essential for ethical, autonomy, transparency, 

and data quality reasons. It helps to ensure that 

participants make informed decisions and that 

research is conducted in an ethical and 

transparent manner. The reliability index (KR-

21) was calculated and the test was found to be 

desirably reliable (r = .78). Similarly, to prepare 

the HT reading comprehension test, the very 

adapted reading comprehension test was 

translated into Persian by the researchers and 

then revised by one expert in translation. Few 

amendments were made to the test after pilot 

testing and collected scores were used to 

calculate the KR-21 index (r = .83).  

The researchers distributed the 
instruments (English Language Proficiency and 
Reading Comprehension Tests) and collected 
the quantitative data in two days. First, 211 
university students were selected and took part 
in Quick Placement Test scores. Yet, 140 
students who scored 2 SDs above and below the 
mean score were selected as the homogenized 
sample of the study who took the Reading 
comprehension tests later on.  

The participants from each discipline were 

randomly divided into HT and MT groups of 

equal proficiency. The researchers clearly 

described the nature and content of the reading 

comprehension test they were taking and the 

purpose of its administration, as well. All the 

instructions were in Persian and the researchers 

patiently answered the questions posed by the 

participants before the administration. The 

conditions of the two administration sessions 

were strictly kept identical, especially in terms 

of time allotted to the students, examination 

setting, and time. The researchers read the test  

instructions to the participants and clarified the 

ambiguities for the participants. They were also 

told how to answer the questions during the 

forty-minute test session. Furthermore, the 

participants were also informed that their 

performance would be kept confidential and 

would not be counted toward their final score. 

The participants in each group had both the 

original text and the translated Persian text as 

well so that they could consult the original text 

if they needed. However, it is worth mentioning 

that the researchers neither encouraged nor 

discouraged the participants to do so. That is, 

the availability of the original text was mainly 

for the sake of meeting authenticity criterion of 

testing rather than assisting the participants 

with the test tasks.  

Posterior to test sessions the volunteers 

from the MT group took part in the one-to-one 

interview. The qualitative audio-recorded data 

from the interviews were transcribed and then 

analyzed using the content analysis method. 

Accordingly, the transcription was coded by the 

researchers and the emerged codes were re-

examined after a two-week interval to increase 

the inter-coder reliability of the findings. 

Estimating inter-rater reliability involves 

defining the variable being rated, choosing an 

appropriate reliability coefficient, calculating 

the reliability coefficient, interpreting the 

result, and addressing sources of disagreement. 

By following these steps, it can be ensured that 

ratings are reliable and accurate. In addition, 

the researchers consulted two of their 

colleagues, experts in foreign language 

teaching, to review the transcription and the 

final coding draft of prepared by the 

researchers. Over 92 percent of the codes 

drawn from the transcription were approved by 

the reviewers and were incorporated for 

further classification of themes and 

interpretation of the findings.  
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Results and Findings  

 

Addressing Research Question 1  

Table 2 shows the results of the Spearman 

correlation test between their scores. It is worth 

mentioning that the Spearman correlation test 

was conducted because the distribution of the 

scores was not normal, as confirmed by the 

results of the Shapiro-Wilk test of normality       

(p < .05). 

The results reported in Table 2 show that 

the observed mean scores for the MT reading 

comprehension test (�̅� = 12.80) and HT reading 

comprehension test scores (x   = 14.78) were not 

very close. In addition, it has to be noted that 

the distributions of the HT and MT reading 

comprehension test scores of the students 

were not normal (p < .05). Non-parametric tests 

were used to further analyze the results and 

answer the research questions. It can be argued 

that there was a significant direct moderate 

correlation (r= .59, p = .01< .05) between HT and 

MT reading comprehension test scores. 

Accordingly, it can be concluded that the 

participants' performance on one test can 

significantly moderately predict their 

performance on the other. The significance of 

the correlation between the overall HT and MT 

reading comprehension test scores implies that 

the MT output was comprehensible and, 

therefore, enjoys an acceptable level of 

efficacy. 

To further investigate the discrepancy 

between the HT and MT reading scores a 

pairwise comparison was made between the HT 

and MT reading comprehension test scores as 

observed for each type of comprehension skills 

described in the instrument section. The 

descriptive statistics are demonstrated below in 

Table 3, together with the results of the 

normality test and Mann-Whitney Test used for 

comparing the scores from the two groups. 

Because the distribution of the observed scores 

for both HT and MT reading comprehension 

sub-skill scores was not normal (p< .01), the 

Mann-Whitney Test was used to compare the 

two groups. 

As shown in Table 3 the statistics observed 

for the types of reading comprehension skills 

revealed that the distribution of the scores for 

all the sub-skills of reading comprehension, as 

measured by both HT and MT reading 

comprehension tests, is dispersed. Overall, the 

descriptive statistics imply that both HT output 

and MT output were similar with regard to their 

level of comprehensibility. Because the 

distribution of the observed scores for both HT 

and MT reading comprehension sub-skill scores 

was not normal (p < .01), the Mann-Whitney 

Test was used to compare the two groups.

 

Table 2: Results of and Spearman Correlation Test. 

     Shapiro-Wilk Correlation 

  n x    SD Statistic df p r p 

Reading 

Scores 

MT 70 12.80 3.31 .94 70 .00 .59 .01 

HT 70 14.78 2.27 .90 70 .02 
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Table 3: Descriptive Statistics for Each Type of Reading Comprehension Skills as Measured by the 

Reading Comprehension Test and the Normality of the Distribution 

 Group 
Descriptive 

statistics 
Shapiro-Wilk 

Between-group 

comparison Cohen's d 

  n �̅� SD Statistic df Sig. U p 

Scanning 
MT 70 3.10 2.43 .904 70 .000 

1.72 .08 .24 
HT 70 3.71 2.63 .833 70 .000 

Inference (Lexical) 
MT 70 2.26 2.12 .781 70 .000 

1.28 .23 .14 
HT 70 2.57 2.02 .798 70 .000 

Coherence 
MT 70 1.06 1.00 .635 70 .000 

.83 .31 .07 
HT 70 1.13 .95 .644 70 .000 

Skimming 
MT 70 1.01 1.46 .672 70 .000 

2.22 .02 .45 
HT 70 1.67 1.43 .685 70 .000 

Inference 
MT 70 3.57 3.49 .643 70 .000 

1.94 .19 .08 
HT 70 3.88 3.49 .632 70 .000 

Reference 
MT 70 .51 .50 .636 70 .000 

2.00 .01 .08 
HT 70 .55 .49 .632 70 .000 

 

The results shown in Table 3 demonstrated that 

there were significant differences between the 

HT and MT reading comprehension sub-skill 

scores in terms of skimming (U= 2.22, p = .02 < 

.05, d = .45) and reference (U= 2.00, p  = 01 < 

.05, d = .08). However, those of the other 

measured sub-skills, scanning (U= 1.72, p = .08 

> .05, d = .24), inference (lexical) (Z= 1.28, p = 

.23 > .05, d = .14), coherence (U= .83, p = .31 > 

.05, d = .07) ad inference (U= 1.94, p = .19 > .05, 

d = .08) were insignificant. Moreover, 

considering the observed effect sizes, it can be 

concluded that the observed differences 

between all the measured sub-skills are 

negligible except the one for skimming which is 

moderate. Accordingly, it can be argued that 

the comprehensibility of MT output 

significantly lags behind that of HT in terms of 

skimming whereas HT output and MT output 

comprehensibility are significantly comparable 

in terms of scanning, inferencing a lexical item's 

meaning, coherence, reference, and 

inferencing the details. 

 

Addressing Research Question 2 

To answer the second research question of the 

study, investigating how end MT users perceive 

the efficacy of the MT output for EAP reading 

comprehension, nine interviews were 

conducted with the participants and the 

collected data were further analyzed using the 

content analysis approach. The findings are 

elaborated below. 

Nahid: I occasionally use GT while reading 

an English passage, I mean, academic or 

non-academic. However, this was the first 

time I had a translated version in such a test 

and, if you ask me, it was helpful.  

Mansoor: I believe that having a translated 

version of a passage is helpful. However, I 

think that relying solely on the translation 

could make it difficult for me to match the 

translated sentences with the original 

English text on the test, especially if I am 

unfamiliar with the topic. 
 

When examining the satisfaction level of 

students with the MT output in terms of its 
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comprehensibility, it should be noted that all 

nine interviewees in this study expressed 

satisfaction with the overall quality of the MT 

output. However, seven of the interviewees 

emphasized that the quality of the output was 

only acceptable when it was to be used for 

purposes other than the test they had taken. 

This is consistent with the second excerpt 

provided by Mansoor.     

Sadaf: It is not just about the translation we 

had on this test. Generally, the problem I 

have with such a translation is the 

grammatical errors, you know what I mean. 

For example, the [grammatical] suffixes of 

verbs in Persian may not be correct or you 

have two verbs in a sentence. You know, 

sometimes a verb is repeated twice. It is 

confusing sometimes.  

Ali: Besides grammatical errors which are 

sometimes confusing, some technical words 

in the passage are not well-translated. As a 

matter of fact, I can understand it since I am 

familiar with the technical terms and I can 

fix it, for example, on this test, we had the 

original text and I could find the original 

term.  

 

In terms of MT output ambiguity, it has to be 

noted that as reported by the users, morpho-

syntactic errors, as mentioned by six 

interviewees, and inappropriate lexical choices 

of the MT system, as highlighted by five 

interviewees, were the sources of ambiguity for 

the interviewees. 

Mina: The translation on this exam was the 

same as the translations I always use. To 

me, GT is a substitute for [bilingual] 

dictionaries. You know, it is better because I 

do not have to look up every word. If is faster 

since it translates paragraphs and I trust it 

because it never gives me several meanings 

for one word. I understand the translation. 

It is enough for me that I can understand the 

text to answer the questions. It was enough 

for me in this test and it is enough for me in 

an English class or when I am reading a 

paper my teacher assigns.  

Aref: Of course it is helpful. The point is that 

the translation is good enough for 

answering the critical questions a teacher 

may ask in an English class or …. Imagine I 

am going to be prepared for the [final] test. 

I have to ask my friends for further help or 

ask my teacher for further help. I even may 

have to ask for a professional [human] 

translation. However, GT has been a good 

substitute for all of them so far. 

 

In terms of the extent of MT usability for 

comprehending the texts, based on the findings 

from the interview, it has to be noted that eight 

interviewees believed that the output provides 

a reliable source of reference for the meaning 

of the general words and expressions and quick 

reference for inferring the general meaning, 

author's purpose, and the key points included in 

the test. However, it may not be enough to infer 

the implied meaning and critical understanding 

of the text. 
 

Discussion 
 

The aim of the present study was to evaluate 

MT output based on the concept of translation 

efficacy defined based on its comprehensibility 

and usefulness for its target users. In addition, 

this study further aimed at probing the 

participants' perceptions of the efficacy of the 

MT output. The results of the study showed that 

the MT output is partially comparable to HT 

output in terms of its efficacy, which is defined 

as the degree of output comprehensibility and 

usefulness for the target users (readers). In 

addition, further investigation of the levels of 

comprehensibility of HT and MT output showed 
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that although overall comprehensibility of the 

MT and HT output is comparable, MT output is 

significantly inferior to HT output in terms of 

reference and skimming.  

From the methodological perspective, this 

study, similar to previous ones such as Siregar 

[29], also addressed the use of reading 

comprehension tests for MT evaluation and 

proved comprehensibility to be a sound 

comprehensive criterion to be invested in for 

evaluating MT output. However, this research 

went beyond the mere reading comprehension 

test scores and encompassed target readers' 

perceptions about the efficacy of the MT 

output. This study revealed that cognitive 

criteria rather than linguistic ones such as 

readability, as emphasized by Bentivogli et al. 

[45] Cetiner and Isisag [35] and Doherty [46] of 

MT output has to play a central role in MT 

output evaluation so that translation quality in 

ESP courses had better to be replaced by 

translation efficacy which a relative measure of 

translation quality. That is, as indicated by the 

interviewees in this study, despite the fact that 

the MT output may lag behind a quality HT 

output, it may be sufficiently comprehensible 

and usable for target users. From the cognitive 

perspective of translation evaluation, it can be 

argued that the contribution of the target 

reader’s familiarity and knowledge [47, 48, 49] 

and differences between the level of their 

comprehension and output may be best 

justified with regard to the contribution of 

reading comprehension strategies, both 

cognitive and metacognitive, to comprehension 

of texts in general and MT output, in particular 

[50]. 

The present study found that although the 

level of MT output comprehension of the target 

readers may be similar to that of the HT of the 

same source text, the comprehensibility of a 

given MT output is undeniably user-dependent. 

As implied in the previous studies [47, 48, 49], 

this is to a great extent due to the fact that 

different target readers are employing different 

reading comprehension strategies, either 

cognitive or metacognitive, and are different in 

terms of their topic familiarity and background 

knowledge. That is, an MT with a specific 

translation quality may be of use for a group of 

users but may lack efficacy for a different group 

of users. However, considering some recent 

findings [51, 52, 53, 54, 55] it is unquestionable 

that the features of a text, like an MT output, 

influence the level of reading comprehension 

and, thus, comprehensibility of the text. 

According to aforementioned justifications, it 

can be argued that efficacy serves as a safe 

ground for evaluating the quality of translation; 

however, it has to be noted that it is both user-

dependent context dependent in terms of the 

users' purposes which facilitates or limits the 

scope of readers' comprehension which in turn 

leads to rise or fall of MT output efficacy. 

Concerning the results of the study 

reported above, there was an interesting 

finding considering the pairwise comparisons to 

which there was no significant difference 

between   the   participants'    observed    mean  

scores in the two groups in terms of inference, 

coherence, and scanning whereas there were 

significant differences in terms of skimming and 

reference. This may be best attributed to the 

inherent similarity of underlying cognitive 

comprehension processes occurring while 

reading MT and HT outputs, as described by 

Castilho and Guerberof Arenas [56]. 

Accordingly, both groups were significantly 

similar in terms of top-down components such 

as inference and coherence since (1) 

considering the interactive nature of reading 

comprehension, the participants in both groups 

had to stimulate similar schemata and rely on a 

similar body of background knowledge to run 

the required top-down cognitive processes; (2) 
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similar strategies were used to decode the MT 

output as those applied to comprehend the 

human translation output [50]. However, the 

lower mean score of the participants taking the 

MT test can be justified with regard to the 

difficulties imposed by erroneous sentences, 

idiomatic expressions, and stylistic distractions, 

which are inherent to machine-translated texts 

[41, 57]. Accordingly, it can be concluded that, 

based on the results of the study, while HT 

output has efficacy and serves the readers for a 

variety of academic purposes, MT output is 

limited in terms of its efficacy and serving the 

readers' academic purposes. In other words, it 

can be concluded that although MT output may 

not meet higher education students’ academic 

needs comprehensively in terms of its efficacy 

with regard to skimming and reference, it 

certainly has efficacy similar to HT output in 

terms of satisfying their needs in terms of 

scanning, inference, and coherence. 

 

Conclusions 

 

Translation and L1 use have been a 

commonplace teaching strategy in ESP courses 

held for university students in EFL contexts 

around the  world. With the emergence  of  MT,  

students welcomed its use in and out of classes 

when encountering English texts. Although 

there also have been many studies supporting 

its use as an educational aid, its contribution to 

reading comprehension in ESP courses has been 

controversial due to its debatable translation 

quality. A review of the previous studies on 

evaluating translation quality indicates that this 

concept has been defined mostly as a text-

dependent rather than a user-dependent 

concept so text features and textual errors of 

MT output have been widely researched. This 

study, however, adopted a different, relative, 

and pragmatic perspective to MT output 

evaluation. Having inspired by previous studies, 

the author introduced the concept of 

translation efficacy which is mainly based on 

the comprehensibility and usefulness of the 

output for target users.   

Comprehensibility, as an MT quality 

assessment yardstick, has been researched 

several times so far; however, its inherent 

relativity fits the concept of translation efficacy. 

That is, an MT output has efficacy as far as it is 

‘desirable’ or ‘good’ enough for users to meet 

their specific reading purposes. The present 

study confirmed the fact that the efficacy of MT 

output is target-reader-dependent and text-

dependent since it is determined both by the 

characteristics of the readers, such as their 

disciplines, and text features, as demonstrated 

by the significant differences in comprehension 

levels of the same readers measured by the 

same questions for HT and MT output. 

Accordingly, this study shed limelight on 

comprehensibility as a criterion of MT output 

efficacy; that is to say, it has to be reminded 

that MT quality needs to be defined as a 

context-bound and target-reader-specific 

concept. 

The findings of this study feature some 

implications for MT users in academic contexts 

and ESP courses. Considering the user-

dependency of MT, its end-users have to be 

born in mind and their characteristics such as 

strategic competence and background 

knowledge have been taken into account. In 

addition, it has to be remembered that with 

regard to text-dependency of the quality of MT 

output, its users have to notice the text type, 

content, genre before counting on an MT 

system since a given MT system may be suitable 

for translating a specific genre or content from 

a specific subject area, but not a different genre 

or content from another field of study. In 

addition, there is a need to consider MT literacy 

[58] by students and teachers. If MT is to be 
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widely used in English teaching courses, both 

teachers and students will ideally need some 

degree of MT literacy [59]. 

It is undeniable that the findings of the 

study have to be interpreted with caution since 

the number of participants in this study was 

low, and despite the reliability of the test, the 

number of reading comprehension sub-skills, 

items, and texts was not many. The next steps 

are to replicate this study with other languages 

than English as well as invite more participants. 

Further consideration may include texts of 

different genres and content. 
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